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(54) FIBER REINFORCED HONEYCOMB CERAMIC BODY AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a fiber reinforced honeycomb ceramic body 
hardly causing brittle fracture by molding and firing a compsn. contg. 
ceramic powder, inorg. fibers and an inorg. substance having binding 
property or further contg. an org. binder having plasticity. 
CONSTITUTION: Ceramic powder such as alumina, spinel or silicon 
carbide powder, inorg. fibers such as ceramic, metal or carbon fibers 
and an inorg. substance having binding property such as colloidal silica, 
sepiolite or an alumina sol are prepd. and a ceramic-contg. compsn. is 
obtd. by using these starting materials or further using an org. binder 
such as PVA or methylcellulose. This compsn. having satisfactory 
extrusion moldability is extrusion-molded into a honeycomb shape with 
holes 2 having a square cross section formed by partition walls 3. The 
resulting molding is dried and fired at a temp, below the m.p. or 
oxidation point of the inorg. fibers to obtain a fiber reinforced 
honeycomb ceramic body 1 hardly causing brittle fracture and having a 
large surface area. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The honeycomb-like fiber consolidation ceramic object which fabricates the constituent containing ceramic powder, an 
inorganic fiber, an inorganic substance with affinity, and the organic binder that has plasticity if needed in the shape of a honeycomb, 
and comes to calcinate it. 

[Claim 2] The manufacture approach of the honeycomb-like fiber consolidation ceramic object characterized by calcinating at the 
temperature below the melting point of an inorganic fiber, or an oxidizing point after carrying out extrusion molding of the constituent 
containing ceramic powder, an inorganic fiber, an inorganic substance with affinity, and the organic binder that has plasticity if needed 
to the shape of a honeycomb and drying this extrusion-molding object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a honeycomb-like fiber consolidation ceramic object and its manufacture approach. It 
is related with the honeycomb-like fiber consolidation ceramic object which contains in more detail the ceramic powder used for 
adsorption material, a catalyst, catalyst support, a filter, a heater, a wallplate, a heat insulator, etc., and an inorganic fiber, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Although a ceramic has the fault of being destroyed in brittleness when a crack once occurs and it begins 
to progress since toughness is inferior compared with a plastics metallurgy group ingredient etc., it is excellent in thermal resistance, 
reinforcement, abrasion resistance, etc., and is used as a structural material or a heat-resisting material with the gestalt of granular or a 
Plastic solid. As the structure with the big surface area which used such a ceramic, the ceramic honeycomb-like object attracts 
attention. Although pressing between heat, such as a hotpress which performs simultaneously hydrostatic molding, such as a slurry slip 
casting, extrusion molding, or a rubber press, and heating and shaping, etc. is common knowledge as the manufacture approach of a 
Plastic solid of having used the ceramic, as the manufacture approach of a honeycomb-like ceramic object, the extrusion method and 
the sheet laminated layers method are known, for example, the honeycomb structure object of the extrusion-molding object which 
carries out extrusion molding of the slurry powder of a ceramic raw material to the shape of a honeycomb, and comes to calcinate it is 
proposed by JP,63-242980,A. Like the honeycomb construct of the structure which carried out the laminating of the ceramic sheet 
proposed by JP,59- 1 5028,B, JP,64- 1 1 808, A, etc., since a honeycomb product is obtained by drying as it is and calcinating an 
extrusion-molding article compared with the approach of carrying out secondary forming of the ceramic sheet which once carried out 
the fabricating operation to the shape of plate-like or a corrugated plate etc. to a three-dimensional network or a turning laminated 
structure, the honeycomb construct by this extrusion molding has the feature that a production process is very simple. However, these 
extrusion molding and the honeycomb construct of a sheet lamination have the brittleness which is the general property of said 
ceramic, and since especially the honeycomb constructs of extrusion molding are the one mold goods of a ceramic, once a crack 
occurs, they have the fault of being easy to produce the structure destruction which attains to the whole Plastic solid. 
[0003] Although it is thought that the cause of the brittleness of a ceramic mainly originates in the crystal structure, the fiber 
consolidation ceramic (FRC) which combined the compound-ized technique, i.e., the ceramic powder, and fiber of the ingredient 
which used fiber apart from said honeycomb construct as an approach of improving the brittleness of a ceramic ingredient is known. 
This FRC uses as the base the compound-ized technique of the dissimilar material by the fiber currently performed as the 
consolidation approach of a raw material in the plastics metallurgy group ingredient. (1) The improvement in on the strength of a 
Plastic solid can be aimed at by making fiber pay the stress which carries out distributed combination of the fiber of high elasticity and 
high intensity into a ceramic base material (matrix), and is applied to a matrix, (2) Progress of the crack which the fiber distributed in 
the matrix produces in a Plastic solid is prevented, and fracture toughness improves by the activity of fiber, (3) The structure 
destruction which attains to the whole Plastic solid by developing the generated crack along with fiber can be prevented, (4) It has the 
features, like improvement in the high temperature strength of a Plastic solid can be aimed at by the activity of heat-resistant fiber, and 
is observed as a structural material excellent in high thermal resistance and the toughness possessing moderate reinforcement. 
Although various the manufacture approaches of FRC are proposed, it is divided roughly into a solid phase technique, a gaseous-phase 
method, a melting pressure process, thermal spraying, etc. according to the condition of a ceramic matrix that fiber is mixed. If it 
removes that a solid phase technique carries out combination use of equipment of the fiber, there is nothing, a preforming object is 
created with a press etc. from the shaping raw material which combined ceramic powder, fiber, an organic binder, etc. moderately 
beforehand, and after drying, the sintering technique of the usual solid-state powder and especially the changing place can calcinate 
this, can obtain FRC, and can obtain an FRC product at a simple process compared with a gaseous-phase method, a melting pressure 
process, thermal spraying, etc. 

[0004] However, the degree of sintering of a ceramic ingredient is checked by lifting of the voidage of the Plastic solid by combination 
fiber etc. in FRC which carries out combination use of equipment of a ceramic ingredient and the fiber. For this reason, FRC by the 
solid phase technique needs a high burning temperature compared with the Plastic solid which consists only of ceramic powder, and 
fiber deteriorates by severe-ization of such baking conditions, and it has problems — the merit of compound-izing is spoiled. Although 
heating and pressing between heat, such as a hotpress which also performs application of pressure to coincidence, are effective in 
relaxation of baking conditions, the configuration of mold goods is limited in the pressing between heat using a special pressing 
machine, and cost is also high. A melting pressure process is an approach of using ceramic ingredients comparatively fused at low 
temperature, such as glass, pressing fiber fit into the ceramic matrix of a melting condition, and obtaining an FRC product. However, 
since this approach is applicable only to the ceramic ingredient comparatively fused at low temperature, it has the problem of a raw 
material's being limited and the fused ceramic deteriorating fiber. A gaseous-phase method is the manufacturing technology of FRC 
which uses the ceramic ingredient of the gaseous state adapting CVD (chemical vacuum deposition) etc., it makes a frame the fiber 
which preformed, carries out the deposit sediment of the ceramic matrix to this, and obtains an FRC product. However, since this 
approach uses the thing of a gaseous state special as a ceramic ingredient, it has the fault in which a raw material is restrained like said 
melting pressure process. Moreover, in order to maintain a ceramic ingredient to a gaseous state, reduced pressure conditions are 
usually needed, since the deposit rate to the fiber of a ceramic is also slow, FRC by the gaseous-phase method is not fit for 
manufacture of the big structure, and cost is also high [ FRC ]. Although it was expected that general extrusion molding as the shaping 
approach of a ceramic had a merit great as the manufacture approach of FRC since the process is simple compared with these 
approaches, naturally the ceramic which added the fiber component in the ceramic industry conventionally is made inferior to a 
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moldability, and obtaining the ceramic mold goods which added the fiber component by extrusion molding etc. was not considered. 
Furthermore, carrying out extrusion molding of the Plastic solid with a complicated configuration like a honeycomb construct, and 
manufacturing it from a fiber content ceramic, was not taken into consideration at all. 
[0005] 

[Means for Solving the Problem] However, this invention persons are the approaches with the simplest extrusion molding as the 
manufacture approach of a honeycomb construct. Moreover, it is thought that the activity of the fiber in said FRC is useful in order to 
improve the brittleness of a honeycomb object. When manufacture of the fiber consolidation honeycomb object by extrusion molding 
is tried, the constituent containing ceramic powder, an inorganic fiber, an inorganic substance with affinity, and the organic binder that 
has plasticity if needed has unexpectedly good extrusion-molding nature. It succeeded in acquiring the honeycomb-like fiber 
consolidation ceramic object strengthened with the inorganic fiber by extrusion molding from this ceramic content constituent, and 
this invention was completed. Namely, the honeycomb-like fiber consolidation ceramic object which this invention fabricates the 
constituent containing ceramic powder, an inorganic fiber, an inorganic substance with affinity, and the organic binder that has 
plasticity if needed in the shape of a honeycomb, and it comes to calcinate, And extrusion molding of the constituent containing said 
ceramic powder and inorganic fiber, an inorganic substance with affinity, and the organic binder that has plasticity if needed is carried 
out to the shape of a honeycomb. After drying this extrusion-molding object, the manufacture approach of the honeycomb-like fiber 
consolidation ceramic object characterized by calcinating at the temperature below the melting point of an inorganic fiber or an 
oxidizing point is offered. 

[0006] Hereafter, the honeycomb- like fiber consolidation ceramic object of this invention and its manufacture approach are explained 
to a detail. In the honeycomb-like fiber consolidation ceramic object of this invention, as a ceramic raw material of the ceramic content 
constituent component which carries out extrusion molding to the shape of a honeycomb, there is especially no limit, it can be chosen 
as arbitration according to the property required of a honeycomb-like fiber consolidation ceramic object product, and can use either 
nature or synthetic compounds. Moreover, any of an oxide system and a non-oxide system ceramic are sufficient as a ceramic raw 
material. If the typical thing of such a ceramic is illustrated, as an oxide system ceramic, multicomponent system oxide, such as one 
component system oxide, such as an alumina, a silica, a zirconia, a magnesia, and a titania, a spinel, a mullite, barium titanate, 
cordierite, beta-spodumene, b eucryptite, and talc, etc. can be mentioned, for example, and silica gel etc. can be used. Moreover, as a 
non-oxide system ceramic, silicon carbide, silicon nitride, boron carbide, boron nitride, etc. can be mentioned, and carbon materials, 
such as a graphite or activated carbon, can also be used. Furthermore, salts, such as the metal alkoxide which produces said oxide 
system ceramic and a non-oxide system ceramic by thermal decomposition etc., a chelate compound, a hydroxide, a chloride, a nitrate, 
and a carbonate, can also be used. The above-mentioned ceramic is independent or can also use two or more sorts together. Although 
such a ceramic raw material is used in this invention, the ceramic powder of the range about 0.1-20 micrometers of the mean particle 
diameter of whose are 0.3-10 micrometers especially is desirable. 

[0007] Moderate toughness is given to a Plastic solid and the ceramic content constituent used in this invention is made to contain an 
inorganic fiber in order to improve the brittleness. Here, ceramic fiber metallurgy group fiber etc. can be used as an inorganic fiber, 
and, as for ceramic fiber, that of a non-oxide system can also use the thing of an oxide system. If the typical thing of such an inorganic 
fiber is illustrated, as ceramic fiber of an oxide system, glass fiber, an alumina fiber, an alumina silica fiber, a silica fiber, a potassium 
titanate fiber, a zirconia fiber, an alumina-BOROA silica fiber, etc. can be mentioned, for example. Moreover, as ceramic fiber of a 
non-oxide system, a carbon fiber, silicon carbide fiber, boron carbide fiber, boron nitride fiber, etc. can be mentioned. Moreover, 
stainless steel fiber, steel fiber, etc. can be illustrated as a metal fiber. These inorganic fibers are independent or can also use two or 
more sorts together. 

[0008] It can use without limiting especially the thing currently generally used as a filler for fiber reinforced plastics (FRP) or fiber 
consolidation ceramics (FRC) as a carbon fiber. As an example of such a carbon fiber, a pitch based carbon fiber, a rayon system 
carbon fiber, a polyacrylonitrile (PAN) system carbon fiber, a meso face system carbon fiber, a vapor growth system carbon fiber, etc. 
can be mentioned, for example. The thing of graphite with comparatively high degree of crystallinity and the thing of carbonaceous 
with comparatively low degree of crystallinity can be used for these carbon fibers, and its whisker is also usable. Furthermore, what 
carried out the coat consolidation with other ceramics is sufficient as a SiC coat carbon fiber etc. In addition to what was illustrated 
above as a metal fiber, propel ler-shaft-cover-ed [ ceramic ] group fiber, such as boron coat tungsten fiber and silicon carbide coat 
tungsten fiber, is also included. Although the fiber length and the diameter of fiber of an inorganic fiber change also with the classes 
and there is no ****** generally in this invention, as fiber length, about 0.1-20 micrometers is suitable as about 0.02-2mm and a 
diameter of fiber. 

[0009] Moreover, although the inorganic substance which has affinity in a ceramic content constituent is made to contain, this is 
minded and ceramic powder and an inorganic fiber are moderately distributed and held in a Plastic solid, the organic binder which has 
water or plasticity if needed with an inorganic fiber is blended, and moderate extrusion-molding nature is given to a ceramic content 
constituent. Here, as an inorganic substance with affinity, colloidal silica, alumina sol, ethyl silicate, a silica sol, a zirconia sol, 
sepiolite (fibrous), clay minerals (a kaolinite, nacrite, etc.), etc. are mentioned, and the inorganic substance with these affinity can also 
use two or more sorts together. In these, colloidal silica and sepiolite are used preferably. Moreover, as an organic binder used by 
request, polyvinyl alcohol (PVA), sulfo nick methyl chloride (SMC), methyl cellulose (MC), cull BOSHIKI methyl cellulose (CMC), 
starch, etc. can be mentioned. In addition, decomposition clearance of these organic binder is carried out at the below-mentioned 
baking process. Although the content rate of each component changes with classes of ceramic powder etc. and does not generally have 
****** in this invention, it is solid content conversion and is about 10-40 % of the weight of inorganic substances with the affinity of 
30 - 87 % of the weight of ceramic powder, 0.5-10 % of the weight of inorganic fibers, sepiolite, or a clay mineral. 
[0010] After the approach of this invention of manufacturing the above-mentioned honeycomb-like fiber consolidation ceramic object 
prepares the constituent containing each aforementioned component and carries out extrusion molding of this ceramic content 
constituent, it dries a moldings and consists of calcinating the moldings after desiccation at the temperature below the melting point of 
an inorganic fiber, or an oxidizing point. The approach of this invention consists of simple actuation of extrusion molding and baking 
fundamentally, and a process has very simple and the feature that it can perform by low cost. In this invention, as an extrusion method 
of a ceramic content constituent, there is especially no definition, it can put said constituent into this using the extruding press machine 
which has the extruding die (mouthpiece) of the configuration made necessary, and can obtain a moldings by extruding by about 20- 
lOOOcm/minute in rate preferably. Although desiccation is based on the air drying of about 24 hours in ordinary temperature, it can 
heat a little at about 50-100 degrees C, and it can also be dried at them. Baking is performed at the temperature below the melting 
point of an inorganic fiber, or an oxidizing point. Therefore, although burning temperature and firing time change with construction 
material of an inorganic fiber etc. and do not generally have ******, generally at least 20-minute room [ about ] baking conditions are 
adopted at the temperature of about 400-700 degrees C. If it calcinates at the temperature exceeding the melting point or the oxidizing 
point of an inorganic fiber, an inorganic fiber cannot attain melting or the object of this invention of deteriorating, and combination of 
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an inorganic fiber giving moderate toughness to a Plastic solid, and improving the brittleness. 

[001 1] In this way, the honeycomb-like fiber consolidation ceramic object of this invention obtained has the consolidation structure by 
the fiber which minded the inorganic substance in which ceramic powder and an inorganic fiber have affinity, and was distributed and 
held moderately, and turns into the structure with the big surface area which cannot produce the brittle fracture excellent in thermal 
resistance and reinforcement easily. In this invention, especially the configuration and magnitude of a honeycomb-like fiber 
consolidation ceramic object are not limited, but can be suitably chosen according to the purpose of use etc. In addition, in this 
description, the so-called hole of a cross section shall contain a polygon or a circular thing of not only a swage-block-like (6 
corn i form) thing but a rectangle, 3 square shapes, and others etc. with the shape of a honeycomb. 
[0012] 

[Example] Hereafter, this invention is further explained to a detail based on an example. 

The honeycomb-like fiber consolidation ceramic object 1 of the structure which shows a perspective view was produced as follows to 
example 1 drawing 1 . That is, it penetrates along with the cylindrical direction of extrusion, and the honeycomb-like fiber 
consolidation ceramic object 1 shown in this drawing 1 has the honeycomb structure of the **** ** constituted by two or more holes 2 
of the cross-section rectangle separated by the septum 3, and has the structure where fluids (a gas, liquid, etc.) circulate said hole 2 
free. Therefore, this honeycomb-like fiber consolidation ceramic object 1 is useful for the gassing application which circulates a gas to 
said hole 2 as catalyst support for flue gas treatment in the drying agent by which a restoration activity is carried out in a dry air 
generator etc. or an automobile, works, etc. It faces producing the above-mentioned honeycomb-like fiber consolidation ceramic 
object 1 (the diameter of 5cm, height of 10cm) in this example, first - as a ceramic raw material - silica gel powder (a commercial 
item and the Mizusawa chemistry company make -) as an inorganic substance with the mean-particle-diameter of 1 micrometer 40 
weight section, and affinity — sepiolite (a commercial item --) The Mizusawa chemistry company make, the diameter of 0.01 
micrometers, the fiber length of 3 micrometers 1 1 weight section and the colloidal silica (about 20% of solid content) 45 weight 
section, the carbon fiber 1 weight section, and the ceramic content constituent that comes to blend the methyl cellulose 3 weight 
section as organic binders which have plasticity were adjusted. 

[001 3] Next, the extruding press machine which has the extruding die which constituted this constituent (10kg) so that an extrusion 
configuration might become the cylindrical **** structure of having two or more holes 2 like drawing 1 was supplied, and extrusion 
molding was carried out by part for extrusion rate/of 200cm. Stoving of this moldings was carried out with microwave. Next, after 
putting this moldings all over a firing furnace (electric furnace), temperature up was carried out to the temperature of 500 degrees C by 
part for programming-rate/of 2 degrees C, and at this temperature, it held for 1 hour and calcinated. Then, it cooled to the room 
temperature, stopping the energization to a firing furnace and leaving a moldings all over a furnace, and the honeycomb-like fiber 
consolidation ceramic object 1 of this invention like instantiation was acquired to drawing 1 . This ceramic object was distributed and 
held at homogeneity at the sepiolite and colloidal silica of silica gel powder and the inorganic substance in which a carbon fiber has 
affinity, and was what cannot produce a brittle fracture with reinforcement sufficient as the structure easily. 

[001 4] The honeycomb-like fiber consolidation ceramic object of this invention was acquired like the example 1 except having used 
example 2 ceramic powder as alumina powder (a commercial item, mean particle diameter of 1 micrometer). This ceramic object was 
what cannot produce a brittle fracture with reinforcement sufficient as the structure easily like the honeycomb-like fiber consolidation 
ceramic object of an example 1 . 

[001 5] In addition, although the configuration of a honeycomb- like fiber consolidation ceramic object is used as the cylinder in each 
above-mentioned example In this invention, especially the configuration of a honeycomb-like fiber consolidation ceramic object is not 
limited to drawing 1 by the cylinder of instantiation, for example, like the honeycomb-like fiber consolidation ceramic object 4 which 
has the honeycomb structure of the **** ** constituted by two or more holes 5 penetrated along with the direction of extrusion of a 
prism as shown in drawing 2 According to the purpose of using a honeycomb-like fiber consolidation ceramic object etc., various 
configurations, such as a cylinder, a prism, or an elliptic cylinder, can be chosen suitably. 
[0016] 

[Effect of the Invention] This invention offered a honeycomb-like fiber consolidation ceramic object and its manufacture approach, 
and it became possible to offer a honeycomb-like fiber consolidation ceramic object with the big surface area which cannot produce 
easily the brittle fracture which was excellent in thermal resistance and reinforcement by the simple approach of extrusion molding, 
and was strengthened with the inorganic fiber according to this invention as stated above. Such a honeycomb-like fiber consolidation 
ceramic object of this invention can be used effectively as adsorption material, a catalyst, catalyst support, a filter, a heater, a 
wallplate, a heat insulator, etc. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing J ] It is the perspective view showing the outline of the honeycomb-like fiber consolidation ceramic object concerning the 
example of this invention. 

[Drawing 2J It is the perspective view showing the outline of other examples of the honeycomb-like fiber consolidation ceramic object 
of this invention. 
[Description of Notations] 

1 Honeycomb-like Fiber Consolidation Ceramic Object 

2 Hole 

3 Septum 

4 Honeycomb-like Fiber Consolidation Ceramic Object 

5 Hole 
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DRAWINGS 



[Drawing J.J 




[Dra wing 2] 
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a^fcrc***!. ^ifcAtfrtev 3 9 *<*©*{**:£££ 

WA«!KFraBS63-242980 #^(C«-b"5 5 9 *M*4©* 

mibi,Mmmmvi~m.mmjLvtc^v s » *s/- 40 

D W, i, » £ I, O X£ # * -5. . 
[00033*75 9 *©flfe<*©MBtt£CC -€■©*§&* 50 
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2 

stS* £tttfe £ *tt^-ttfc*MSirtk* 5 3 9 9 (FRO 

te*i >r JRW©«Mfc#i££ LT tT&fctvc I » *tt£(c J: 
iS«W*4©»^blTffB*^-^ £ Lfcfc©r* 0 , 
a) -fe^ 3 9 ^Stt (v h 7 [ptciftHl& iKSfe 
S©«t£7}ffcie^U v m; 9 **K*>0»Sjfc#*a 
JtfcfijH 5-a-sc£tc«to fiSB#©i(usiai±36* s 
c £. (2) v h y v 2 x<Plcft%LLtcWm&mmiz£. 

czmm<Dmmzm±L. tttmmvmmicx'jfflm 
# ^ c £ . (4) wmmmo&m k <£ •? fiSf$»©;sa?sa 
aasnn**. FRc©Kjg77ffi««^*im3n-c^ 

SSiASIA3<iSt7 5 9 *v h y 9 d^X©ttSS 
(C«fc«3. HIS£. SWffl*. «*EAffi. *«»K*Ji(i 

959 ^ KH^.tmmt^'m^mrj: zzmmm-sntc 

Ltc'&> Cft£S&£brF RC £f#S &©-£** <9, 

^SSEAffi. SWWCJt^TttftttXS-CFRCa 

[0004] hfrh. z v ?$mt®.mt%mG-& 

F RC(C*J(,>r»i3-^aittl{C £Z>I&1&#<D£.V$ 
m<D±.m% £*fc «fc 0 . t75-;? «I4©«SM14*5PI$ 3 
C©/ce*®tI^C«kSFRC«-fe9 5 ^:7*95R© 
^6^C'SfiX^<*KJ;b'^'CiSt^t!KSS ; !lr!£:>S£ L-> C 
© <fc 9 ftSgfiS^ffcaS^btc J: *) iSS»l*^M ora^{b 
©^ y 9 h*5}inc*Dn.5^©R5S*i*^. ^^^©/^ 

«HC BSnlft £ Jjnffi h tf a 5 * 9 f u x a £*©& 

tiSt^ SSfiffiAS6«^7^a£©i:b$^6aS'C?gSS 

h y 9 **4HOl®i!t ; &)£AL'-CF RCS3o a D ?:ff ^*&-C 
U^L. C©*ft«ibt5W<SfiS-C?§14-r-5H2 7 
3 9 d?l5tfsKCL/*>afflrtat»©-CM*4^l®5e3tiSC 
£. *fc*KLfc-b9 3 9 ^*J*«*W3*i«OW 

(*«sg©*7 3 9 *tm*«ffl-j- ^f Rconaaw-r 

^ -7 h y 9 ^ ^ ^WWitS 3 #T F R CiSa^ff ^» 4> © 
-C*2>„ L^O. C©*ffitt*9 5 9d»*t»4£0-r1** 

a»{ttK»©*>©4ttfli* ^ c £ ^e. , miiesiittAa 



(3) 

3 

a>ftt,>u 3* h4>itti>. cne^fficctb-^r-fe^ 5 9 
scii^e., FRC©$&t:^<toT£;*ft> 9 h# 

ciisnrfc'j. *a«^srasttiL/cH275 » tarn 

<fc 9 f# S ft t'<t I > 5 C i £ *iT <,> 10 
ft*»ofc„ AfltfiXtt©.*: -5 ft ^©8$* 

[0005] 

^*A«fiK^©i!{jS^ai Lrjf tfMfiJ#«4>ffl«ft?7 
IBFRCK:fcW-2.ili*i©ffiffl*5Wffl-C*-5.<i:^ t ffltB 

vmic j: z> vmmi» - * «k <t c . 
?mj£t mmmm tm-^t omm* t^ic^ox 

A«fc^L«lfi£l/rfti^-*A^»rt^b-fe7 5 -j 

tt^mmt&^&cx^m&zm^zmm&^t 30 

[0006 ] «T. *^®y\r.*Attiiai»^b*7 5 
9*#. fcijyJE-ORJlSffiSBMfflKBMII-r*. *#mb 

©^-27Atfitfcif£3SKb-fe5 5 9 ?mt*H,>X> ^-*A 

tttcifmfiS^rs-fe^ 5 9 ^wffli#8M&#©-fe9 5 9 

i»MI4i0rB#(c©IPS»ft< . 'N-tfAtfcGitt&ft-lz 
559 :?imsicg*3ft&#ttft£'&a£DT{£^cis 40 
!RT £C 3^*&Wi£f£ n a D ©l>rft£4>(£ 

•MZk-k? s 9 ^©^-rn-c^jcu. c©<t^ft-fe7 5 9 

*©ttaiftftk©£0ij7jVtS£, BMb»5R-fe9 5 9*<t 
i^T. * £ - 7 ft £"©— »&#3iK{b'BJ. *tf*;k A 5 

/3 -j.-* u^^-/ K 3»;u^ftt'©^fiS» 

siBHb^ft E^mi'h ct&xs. y>\>u ifbm 
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4 

«. «wt*-f*. ^b^-<^. Kft* 1 ?*. am:*** 

ft £* £ W * C i *s-C # . MIS* 5 b » (iffitt^ft £"©s£ 
<fc 0 fflieHMtftX-te 759 **#HMMil*-fe 

tsfbuj, aisttt. ^K«fti'©««fcffiffl-r*ci*5t? 

f JI*4£<£ffl-r£#:. ^-©^fiSASo.l ~2 0 ymfl 
S. ftlco.i - 1 0 Mm©$Effl©-tz-9 5 9 ZVttMft. 

[0 00 7] *^?§{ctet>t:fflC^H2 5 5 yir&W&SL 
«UCB. fS^tcSSCfJtt^^U^ ■?•©»&;* 

LT«t7 5 9 ^»tt^ja*K«lfti**ffll>5C i*i-C 

[0008] &tmm.mtv-ciz. mm.it? x ? 

(FRP)^iWt*7 2^ (FRC)ffl©^»W 

ft<jpjfflr#s. *<D£5temmffim<Dmwwt ux 

^■JTi' U a- h 'J;U (PAN) ^MIRifiift. ^V7s 
iySM©t©fe> fe B ^bS*il:bl5e<HKl^^W©fc©fc 

i c»s^«s*tfti*> m<Dizn»;t>xmmz<tutc 
i><Dxi>£*<K £mmm± or«±iBfc^Lfcfe©Jw 

*^?g«:*}0-CiltgiSKift©«S*gte«tU : »fS«. 
rii0.02~2mn^iS> IttiSSi UT«0.1 ~ 2 0 ju mi 
[0 009] S/c-te 7 5 9 f^W^«SKtttg^14«:f# 

*S^»ft£*B3^0. 9 ^^Wffl^tCilSftJiP 



5 

tt) . tt±i£^ 4 k t>7^ USE) at** 

(PVA) . y^y^-il'd'a^-Y K (SM 

C) , >fJHJ^B-^ (MC) . *7;UjJO'=M^Hz 
(CMC) . J^^WWCiW* 

@Jfc$Wft#T?. -fe? 5 * *t»5fc 3 0-87 SS%, MWt 

mmo.s - 1 osa%. •feW7-f h*si>Btt±tttt 

«©»^tt*f*-3*Hi* 1 0~4 011%IS-C45. 
[0010] ±!BO^-*A«iS8ff^t-fe7 5 9 9#Z 

ft. KS»»*lfc*IU ie&a©»a»^*&«$«©ia£ 
1 1/ < ttiMb&GiTeaK-cifaft'r *f * c 

1BffifcliW'Prt i 6&4fc©"C*9. Xfiasffi&rfS^o 

{K3;*hr3lfirrtS4l,>5'l5fe**rr*. #&WfC*s 

B2 0 ~i000cm/^SS©2fi-C}f HIT C i tc J: ») RR» 
4M«ff & CtOTt B«B«*«:r 2 4 B#[aflg© 
&f&mMlC£Z>&, 50-1 o o-cnatcsTJn^Lt 
S C 4 4-C* -5. ^tt*MliftlK©lk£t> u < « 

-dSWKIJ 4 0 0-7 00 'CW£.<DU£L~C'J>t£ 

< 442 o^ms.<Dmj&gkftw&m$tiz>. mmm 
©»*4 o < ttwtja*a**«K-c«BS«rffa 9 4 as 

tc^ijjsaopftjcaaowtti^i/. *©*s*wr 

[0 0 1 1] C 5 bTff&ftS##SW©^-#Atft!i*i 
4B. l»t>«9>4Kffl©^B%©*K (Bfttt) ©4© 
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6 

©4©&4'*#tffe©4T £. 
[0012] 

b i tc^taiai^-rwifi©^-* At«*&Kt3*{b-i2^5 » 

d»#l*«T©J:5«:L/TfWlyfc. Tttfefc, C©0 
1 tCijVf-"-* Att»t®{t-fe 7Sj?#1 «, Rtt© 
JWttlillciSotmi. HH83«:j:o-CWr6tx*l(f 
10 ffi^^©«»©7A:gi5 2CC«t OfltofcSJlSCrBXStfc©.'"* 

4) 3wa«E{caisji-rsi«jti<cort»s. lot, c© 

/^ftAttllNMItffrfe? 597*1 ttfgfl&AA&RK 

wre*** sg*#**&afli©fl88!i#& 4* 4 or , me 

(fltaScrtu »3 1 0on) tftHrSICHtl/. aT> -fe 

^5 7i»M*44Lr^y*y->i't9* (runs. *»fb3* 

20 ttM. ¥$tftSl am) 4 0SSSB. *£^14£8foM8 
mum. mm&3um) 1 lfiSSPteACfaa^^l/jx 

•j * (mmftm 20%) 45 sssu. 1 mm 

[0013] ^CCC©ifflfiS«5 ( 1 0 kq) *ffffl^tt»SB 
1 ©«fc 9 & W»©^»2 SRtt©CT{^B«i§K: 

30 L/, mmm&2 0Qcm/&xv?mimLtc. ccomm 

ffflp (*flUP) *tC»gUfc«. SSjES2-C/7>T5 

oo*c©iatta-cs?au. c©iaariB$Hi{^L'rgi 
cfKjagufca a^?aa-c^ipo. m 1 cc0»7n©*o## 

»?8©^^*A«»»^b-fe7 5?7*1 C© 
*7 5 9 7«J->'J A»y;Ut9^4^SI«ift*^tt ; &J# 
■^fet5^©H2f^-7-Y hfeii^ata-Y^U^y^CCl^— 
tC7>»t. fiW3ht*J»). «3t(*4Ur+7>^S ; S:W 

40 Uifci&tt«[«i*^i;«:<i,»4©-c*ofc. 

[0014] gfe?6W2 

■te5 s 9 y»**r;U3 i-m (miSp D D. 1 u 

m) 4LfcC4eW«3Wt«l ilBItWCUr^ftW©^ 
-*A«IWiai^bHs5 5 9 CO«5»> 
i*»HJ6f) 1 ©^-^A^mtt^-fb-fe^ 5 9 *#4|SHi 

t,jfe©"C*ofc. 

[0015] fc*5. ±ie©-&jl*SfflOC*jt>-Ctt-''>-*A 

ttUW*5S<b-b9 s 9 *#©»t**ntt4 Lrt»*«J. * 

50 »H«c4rt»r^i*A«WBll^t*9 5 9 **©»tttt 



(5) 



mi tc^contttc^KtKjesft-r. 09*1*0 2^3 > 
©-e$>£. 

[0016] 

ft-fe-7 3 *e&#<pJtttt:tt-»fc. c©J:* 
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tt. ftttKStt. 7^W-. fc-*-. St*. IK 
[HS©ffl*&lft9n 

C0 1 ] *8m<D$kteWx.& &»~#j*iwm&<te7 

[02 3 *»W©^i*A«|R|SEartfc-fe^ 5 ? *<*©{& 

[t*#©i»gn 

1 ^~#M*mtS3Stfb-lz-7S s- 

2 TtSB 

3 ran 

5 TtSB 



[01 ] 



[02] 
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